evaluate productivity, fish market and fishery status (Sanders and Kedidi, 1984; Mehanna, 1999 and Elgammal and Mehanna, 2002; Gladstonea et al., 2003; Kotb et al., 2004; Sahar and Elgammal, 2007; Hebicha and Salem, 2008; Murad et al., 2008) . The present study concentrated on the feasibility of aquaculture projects in the Red Sea Governorate to increase the aquaculture production in A.R.E. facing the gap between production and consumption. 
MATERIALS AND METHODS
Fish production, like many economic decisions, involves benefits and costs that are expected to occur in the near future. The aquaculturist is often confronted with the problem of evaluating projects that will last several years with varying costs and benefits over the life of the project.
The study is based on two sources of data, primary data generated through a sample survey covering the Red Sea Governorate. The study employs surveying data of 65 aquaculture farms in Red Sea, and Suez Governorates that have been randomly selected, including the input and output data. The secondary data were obtained from the General Authority for Fish Resources Development (GAFRD, 2008) . The data include total catch in Egypt, total aquaculture production, governmental and private farms, and all types of aquaculture in Egypt. Also prices for some kinds of Mediterranean Sea fish in Red Sea Governorate like mullet, meager, sea bream, red mullet are included during the period from Jan. 1999 to Oct. 2008 .
The method that mostly commonly used for addressing the present study is capital budgeting. Capital that involves large sums of money, the returns of which are expected to extend beyond one year (Jolly and Howard, 1993) . The fish farmer or decision maker will search for fish enterprise that will produce the most net benefits. If the projects generated equal returns (annuity) throughout the project life, then the formula for determining the Net Present Value (NPV) would be (Jolly and Howard, 1993) :
n Where S t = the expected net cash flow (gross revenue LOE-taxes) at the end of year IQ= the initial investment outlay at the time zero I d = the discount rate The net present value (NPV), referred to as the present value of cash surplus or present worth, is obtained by subtracting the present value of periodic cash outflows from the present value of periodic cash inflows (Main, 2002) .
The discount rate should reflect the value of the alternative use of funds. An investment project would be accepted if the NPV > 0, and rejected if NPV < 0. This is because the money being invested is greater than the present value of the net cash flow. If NPV = 0, the decision maker would be indifferent.
The Internal Rate of Return (IRR) is reported as a percentage rather than a dollar figure such as the Discounted Cash Flow Rate of Return (DCFROR). The definition of IRR is the interest rate received for an investment consisting of payments (negative values) and income (positive values) , that occur at regular periods (Main, 2002 Sensitivity analysis (SA) aims to enable the reader to apply global SA to mathematical or computational model. It offers a description of a few selected techniques for sensitivity analysis, used for assessing the relative importance of model. The input factors for these techniques will answer questions such as, (i) which of the uncertain input factors are more important in determining the uncertainty in the output of interest? (ii) If we could eliminate the uncertainty in one of the input factors, which one should we choose to reduce the most variance of the output? (Saltelli et al., 2004) .
RESULTS AND DISCUSSION

Fish Production
Table (1) On the other hand, the total aquaculture production, given in Fig. ( 3) shows an increase from one season to another with maximum quantity of 693.815 thousand tons (2008) and a minimum quantity of 213.887 thousand tons (1999), with an average 465.341 thousand tons during the study period. Fig. (4-8) show fish production in five types of farms, state, private, intensive raising, floating cages, rice field, respectively. All the figures show the same behavior of increasing production with time. The average quantity produced was 7.6, 401.9, 1.3, 39.5, 8.3 thousand tons, respectively. The result of time trend equations of the development of fish production with all types (catch, aquaculture) in Egypt is given in table (2). (i) All the estimated parameters are statistically significant. (ii) equation 1, 2, 3, 4 and 6 estimated time trend coefficients that were positive and significant implying that the total catch, aquaculture, state farms and private farms production were increasing; (iii) equation 5 estimated coefficients of time trend that were positive and significant implying that the intensive raising production were decreasing; (IV) the aquaculture in rice field equation was removed, because its parameter was not significant. Source: compiled and estimated by authors. Table ( 3) indicates that the investment costs amounted to about thousand LE 45.250, representing approximately 61.8% of the total costs, reflecting the relative importance of fixed capital in fish farms compared to the cost of variable capital. Table ( 4) indicates that the operational costs amounted to about thousand LE 27.905. It is the value of items with different production value of seed, nutrition, labor cost, maintenance, operation, marketing and transport, and it represents about 38.2% of the total cost. Table (5) shows fish production in four species in fish farms of the Gulf of Suez, mullet, red mullet, meager, sea bream, respectively, The average of the production for these species during the time of investigation were 1500, 350, 350, and 350 kg, respectively. The results also reflect that the annual averages total returns of mullet, red mullet, meagre, and sea bream were estimated at thousand LE 27.450, 4.620, 2.086, 12.320. Table (6) shows the basic economic indicator of aquaculture project. Results led to the conclusion that the project has B/C ratio greater than 1, it is 1.08. The project has NPV thousand LE 8.58 and IRR 30.2%. Annualized total benefits are estimated as thousand LE 46.476. The corresponding annualized total cost is about thousand LE 73.155. Annualized investment cost is about thousand LE 45.25. Annual net benefit is about thousand LE 18.571.
Investment and Operation Costs
Sensitivity Analysis
Tested options: sensitivity analysis was conducted to reflect the impact on the basic indicators of expected changes in assumptions of the base situation. The tested options were as follows: Option 1: Production costs increase by 20%. Option 2: Total revenue decrease by 5% under condition.
Table (7) shows the main results of this analysis. Impact of increasing production costs (option 1) affected negatively benefits. An increase of production costs by 20% resulted in the following: (i) The value of B/C ratio decreased from 1.08 to 0.89, which means that the total benefits were decreased. (ii) The value of IRR decreased from 30.2 to 6.4%. (iii) The value of NPV decreased from thousand LE 8.58 to -12.8. (IV) This option is the most affecting factor within this group of options and this means that the project is not acceptable in this case. Impact of decreasing benefits (option 2) affected positively benefits but in a lower image of the base. A decrease in return by 5% resulted in the following: (i) The value of B/C ratio decreased from 1.08 to 1.03, which means that total benefits were decreased. The results indicate that the project has a great IRR; this means that the project is acceptable. Also, because the NPV is greater than zero it reflects the same result. On the other hand this project is sensitive to the decrease in the revenue by 5%, and more sensitive to increase the production cost by 20%.
SUMMARY AND CONCLUSION
The objectives of this study were to analyze the feasibility of aquaculture projects in the Red Sea Governorate, estimate cost return from this type of projects and focus on the sensitive analysis to know whether this project can face reduced return and increased variable cost or not. Result showed that the fish production in both fisheries (catch and aquaculture) has increased from year to another. On the other hand, fish production in five types of fish farms, state, private, intensive raising, floating cages, and rice field, respectively, has followed the same behavior of increasing production with time.
The time trend statistics indicate that all estimated parameters are significant and negative. These parameters include the total catch, aquaculture, state farms and private farms. This reflects the lack of production, except estimated coefficients of intensive raising and floating cages. Which is significant and positive, indicating the increase in production output. On the other hand, the aquaculture in rice field equation was removed, because its parameter was not significant.
The investment costs represented approximately 61.8% of the total costs, while the operational costs represented about 38.2% of the total cost. This means the relative importance of fixed capital in fish farms if compared to the cost of capital variable. On the other hand, the annual average total returns of mullet, red mullet, mearge, and sea bream were estimated as thousand LE 27.450, 4.620, 2.086, 12.320, respectively. So the net profit equals thousand LE 18.571.
The results indicate that the project has a great value of IRR 30.2%, which means that the project is acceptable. Also, the value of NPV thousand LE 8.58 is greater than zero, it reflects the same result as the IRR.
Sensitivity analysis showed that the increase in production costs by 20% means that the project is not acceptable in this case, and the decrease in the revenue by 5% negatively affects the viability of the project, so that the project can continue but with some risk. ii-The project is sensitive to the decrease in the revenue, and more sensitive to the increase in the production cost.
